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Many of the Weather Bureau stations are located in cities in which 
there are one or more colleges. The Secretary has directed that at 
such stations, student observers be employed whenever by so doing, it 
is possible to economically perform the service of the Weather Bureau 
and at the same time ermit poor, but ambitious boys to pet a scien- 
tiilceducation. * * E To-day there are about twenty-five young 
men in different subordinate ca cities in the weather service who are 
thus working out their scholamEps. * * * It is the lifting up from 
the lower to the higher strata of society, rather than the cultivation oi 
a few favored ones at the top, that inures to the homogeneity and web 
fare of the people. --- 

NOT BALL LIGHTNING. 

The April number of the Climate and Crop Report for 
Virginia publishes an interesting case of lightning, described 
by Mr. G. E. Murre11 a t  Colenians Falls, now Fontella, Bed- 
ford Co., Va. 

Although this lightning is described as a globe, six or eight 
inches in diameter, traveling from northeast to. southwest 
horizontally, at about 100 feet above the earth, and dimin- 
ishing in size as i t  passed through three locust trees succes- 
sively, yet the Editor notes that the characteristic feature of 
ball lightning, viz, its very slow motion and its eventual ex- 
plosion a t  the end of its journey, without doing much dam- 
age, weredl  absent, and we must hesitate to consider this a8 
a well authenticated case of genuine ball lightning. 

EMPIRICAL GENERALIZATIONS FOR SOUTH CBROLINA. 

Attention has been called to the fact that- 
In South Carolina on A iril 5 snow and ice occurred in that State, the 

snow being confined to tke northern border counties. It is a coinci- 
dence worth of notice that in the cold year of 1835 snow fell in April 
also. It unc6ubtedly takes niore than two so widely separated years 
to establish a rule, but nevertheless the fact is worth remembering 
while sowing seeds of plants that are susceptible to cold, that when 
extremely low temperatures occur in February there are likely to be 
unusually cool periods in the two following months. 

We have here what seems to be an excellent illustration of 
the ease with which empirical rules are framed without a 
very substantial basis. As we understand the above quota- 
tion, it says that occasionally snow and ice have occurred in 
April, and that, therefore, we may conclude that when ex- 
tremely low temperatures occur in February there are likely 
to be unusually cold periods in March and April. 

Of course this conclusion does not follow from the prem- 
ises, and i t  would be interesting to know just what basis 
there is for it. Can not the author give us the details of 
an examination of many years instead of two 1 
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RADIANT HEAT FOR THE PREVENTION OF FROST. 

The April report of the California Section quotes an article 
by E. W. Holmes, of Riverside, Cal., who says that two or 
three years since the Messrs. Wright Bros., of Riverside, es- 
tablished a 35-horsepower boiler and a large quantity of pipe 
in order to supply steam to 3 acres of orchard. The steam 
was made to emape horizontally near the ground, and for each 
outlet there was a cloud of steam 10 feet long and 3 feet 
wide; one hundred such vents did the best work fo- these 
particular dimensions of boiler and orchard. The steam was 
turned on with a pressure of 40 pounds, but that would soon 
drop to 20 pounds. The temperature of the air was raised 
3 O  F. whenever the steam was turned on. It was the heat 
produced and not the moisture thrown off that was e%&- 
cious. The coal consumed by such a system is no more than 
that used when burned in wire baskets for the purpose of 
raising the temperature of the air by the direct action of its 
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radiant heat. The production of moisture as a means of 
preventing frost effects has been a failure here in Riverside, 
though unquestionably the condensation of steam helps to 
overcome the cold. The blanket of cold air has no great 
depth in the valley, and by the use of many small fires it is 
possible to warm this cold stratum until all shall be of about 
the same temperature as at the tops of the trees. 

Although there are times when the methods of smudging 
and of running water are useful, yet when we want to pro- 
duce heat the simplest and least expensive process is the wire 
basket of burning coals. We have tried the method of crude 
oil and tar burning in sheetiron .kettles; this method fur- 
nishes satisfactory heat cheaply, but the clouds of lampblack 
are so injurious that it is generally discarded. We have tried 
the raising of the dew-point sufficiently to prevent frost by 
the evaporation of water into immense quantities of steam; 
we have tried shallow vats for boiling water, but this method 
was also insufficient. 

When 20 to 40 baskets of soft coal per acre were burned, 
the temperature wae raised from 3 O  to 5 O ,  or possibly more, 
and this change of temperature was sufficient. In  one orch- 
ard a lathe screen was built but the cost was nearly 8400 
per acre. The method of piping steam through the orchard 
has been explained above. The most popular system is the 
burning of coal in a basket, which costs about $4 per acre 
for the baskets, and $2.50 per night for the coal. The replen- 
ishing of the baskets for the second night and the lighting 
of them is the principal item of labor. 

THE PRE8ENT STATE OF LONG RANGE FOREUASTING. 

I n  the Nineteenth Century for March, 1899, pages 418-423, 
Kropotkin reviews the present state of daily weather fore- 
casting and the possibility of responding to the general de- 
sire for predictions of the coming weather several days, if 
not weeks and months, in advance. He briefly considers the 
two methods most commonly studied, with a view to laying 
the basis for such long range predictions, viz: ( l ) ,  the de- 
termination of cycles or periods of recurrence of hot and 
cool; dry and wet weather; (2), the study of the different 
types or spells of weather, their duration, and the order of 
succession in which they follow each‘other. 

Kropotkin enumerates as established, or a t  least plausible, 
the so-called 11-year, or more properly, sunspot periodicity 
in temperature, rainfall, storms, etc ; the 35-year period of 
Briickner; the lunar latitude periods of A. Poincar6 and 
other French students ; the 19-year, or nutation period of H. 
C. Russell ; the 7-year period of Murphy ; the 26.68-day period 
of Professor Bigelow ; the 6.5-day period of Mr. Clayton ; the 
cold waves of May; the nine alternations of heat and cold 
annually, as indicated by Mr. Buchan, and the three short 
periods indicated by Mr. Lamprecht. He concludes that the 
knowledge of these many waves will certainly be very helpful 
for long period weather forecasts. 

Again, with regard to types of weather, Kropotkin enumer- 
ates the system of long period forecasts evolved in India by 
Blanford and Eliot, in which the probable strength and char- 
acter of the monsoon rains of summer and the dry monsoon 
of winter is foreseen several months in advance; also the 
system evolved in Oregon by Mr. B. S. Pague, forecast official 
of the Weather Bureau, in which the coming summer weather 
is predicted in the spring and the winter weather predicted 
in the autumn ; also the results of the studies of Abercromby 
and van Behber, who discriminate five distinct types and five 
aubtypes of weather which have a tendency to prevail a t  cer- 
tain seasons, to be maintained for several.days in succession, 
and each to be followed by some other specific type. 

He states that “some modest attempts a t  forecasting 


